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Solid State Photographing Devices 

SOLID STATE PHOTOGRAPHING DEVICES 

CLAIM(S) 

A solid state photographing device assembled by laminating ceramic frames on 
the exposed surface of a ceramic sheet larger in diameter than the surface on which 
to secure the solid state photographing element, characterized in that slits are made 
in the end faces forming the corner of the ceramic sheet toward the solid state 
photographing element so as to orthogonally cross with each other. 
DETAILED DESCRIPTION OF THE INVENTION 
(Field of Industrial Application) 

The present invention pertains to a solid state photographing device wherein a 
solid state photographing element is integrated into its external ceramic package 
having a laminate structure of frames. 
(Prior Art) 

A solid state photographing device (image sensor) equipped with a charge 
coupled device (CCD) is widely used for video cameras. As for an external package 
for the solid state photographing element, a ceramic laminate structure, for its being 
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reliable and ease of handling, is selected and it is now a main stream of layer ceramic 
package. 

When a solid state photographing element (CCD) is assembled into the 
external package, a bonding process (generally called mounting) is used, but this 
process is moving toward automation to meet the need of mass production. 

In this automation, an auto-mounter is used as in the case with 
semiconductors. A solid state photographing element (CCD) to be assembled can be 
mounted at an accurate position by using the detected position as a reference in the 
external package. 

The external package device used for this mounting is formed by laminating 
frame-shaped external ceramic members on a ceramic sheet with an adhesive to 
enclose the solid state photographing element to be assembled. Its planar view is 
shown in Fig. 2 a and its sectional view in Fig. 2 b. 

As is evident from the figures, the external package is made of 5 layers of 
ceramic members, and the ceramic sheet on which to secure the solid state 
photographing element (CCD) with conductive paste 52 consists of 2 layers, 53, 55, 
and, on its edge sections, attaching hole 54 is made for connecting attaching pin A of 
a camera. 

Accordingly, the ceramic sheet for attaching solid state photographing device 
(CCD) 51 consists of 2 layers, as mentioned earlier and, on the peripheral surface of 
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one of them, frame-shaped ceramic members, 56, 57, are laminated. Also, on its 
topmost layer, a detection mark is made. 

On this ceramic frame 55, ceramic members, 56, 57, with a smaller diameter 
are laminated to constitute a layered ceramic package with 4 ceramic layers. 

In mounting the solid state photographing device, the solid state 
photographing element (CCD) 51 is bonded by an adhesive to the ceramic sheet 55 in 
the second layer formed adjacently to ceramic sheet 53. 

The process of mounting by using an auto mounter prior to the bonding often 
uses a binary image process, wherein the symmetrical sections of the ceramic frame, 
e.g., the 200 square //m sections, are photographed, and the picked up image is 
signal-processed into a black and white image (binary image processing). For the 
detection mark to be formed on the external enclosing members to prepare for the 
binary image processing, a pattern with a bright reflection section and a dark 
reflection section need to be made. 

More specifically, metallized plating is done to the ceramic frame 55 in the 
second layer, i.e., to the external device for bonding a semiconductor element, and the 
metal plated layer in rectangular form is patterned to expose the ceramic layer 55 in 
the second layer into a cross shape for using it as detection mark B. 

On the other hand, to mount and secure the photographing device with the 
semiconductor element to a product such as a video camera, a positioning pin of the 
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camera is inserted into the attaching hole made in the bottom surface of the external 
device in many cases. Therefore, accuracy of the detection mark and the attaching 
hole often control the attaching accuracy. 

This position accuracy level of the detection mark is, as mentioned earlier, 
dependent upon the patterning accuracy and is +/- 02 mm. 

Another prior art wherein this patterning accuracy is improved is explained 
below with reference to its top view, Fig. 3a, and its sectional view of the cut-away 
line A-A, Fig. 3b. The external package device used in this method is also 
constructed by multilayer ceramic device, and the hole made in the exposed ceramic 
surface is used as a detection mark. More specifically, ceramic sheet 55 in the second 
layer formed adjacently to the ceramic sheet 53 to be thinner than ceramic sheet 53 is 
secured to the ceramic sheet 53 and, in these two sheets, the attaching hole 54 is made 
to attach the camera parts necessary as the solid state device, as shown in Fig. 3. 

On the periphery of the second layer ceramic sheet 55, ceramic frames, 56, 57, 
58, with a small diameter are laminated to make them function as an external 
package device, and to this second layer ceramic sheet 55, the solid state 
photographing element is secured with a conductive paste. 

In making this structure, after metallized layer is formed on and secured to the 
exposed surface of the ceramic sheet 55, the solid state photographing element is 
secured, as mentioned above, but the holes are made in the periphery prior to this 
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process. The holes are positioned in the exposed section on the peripheries of the 
ceramic sheet that is ceated when the third ceramic sheet is laminated. These holes 
to which nothing is attached in the process of metallizing are used for the detection 
marks B. 

The positional relationship of camera-positioning pin D and of the detection 
mark B is determined by the size accuracy of the second ceramic sheets, 53, 55, by 
protruding the neighborhood of the attaching hole 54. This will create an accuracy 
level, +/- 0.05 mm, which is higher than that in the example in Fig. 2 that depends 
upon the patterning accuracy of the metallized layer. 

The detection mark shown in Fig. 2 and Fig. 3 are used for position control of 
the solid state photographing element in auto-mounting. There also is another 
method wherein a visible mark is made to be used for manual mounting. 

This visible mark E is made in the exposed surface of ceramic sheet 55 on 
which to mark the detection marks B, and they use the rectangular holes positioned 
at 50- 100 /^m outside from the periphery of the solid state photographing element to 
be secured. 

(Problems of the Prior Art to Be Addressed) 

Under the present circumstance, as mentioned above, an automatic mounting 
device such as an auto-mounter is used for mounting a solid state photographing 
element. For the position control of this element, in addition to the detection mark B, 



5 



visible mark E is also used to improve the productivity. 

However, mounting a solid state photographing element in its external 
packaging device must depends on a method, wherein a conductive paste is coated to 
the external ceramic device, and said element is pressed against the paste to secure 
the solid state photographing element, so the conductive paste often oozes out of the 
periphery of the solid state photographing element, as shown in Fig. 3c. This is due 
to the facts that the size of the solid state photographing element varies depending 
upon the standard, so the pressure to be exerted on it at a time of bonding to the 
conductive paste varies, making the conductive paste ooze out by various amounts 
and may even cover the visible mark E in some cases. 

Therefore, in case of manual operation, recognition of the displacement is not 
possible, while in auto-mounting, the processing takes longer, which is a hinderance 
to high productivity. 

The present invention attempts to present a novelty solid state photographing 
device that can eliminate this problem by using the visible marks. 
(Means to Solve the Problems) 

To accomplish the aforementioned objective by the present invention, a solid 
state photographing device assembled by laminating ceramic frames for enclosing the 
solid state photographing element, on the exposed surface of a large diameter 
ceramic sheet on which the solid state photographing element is secured uses a 
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method of using slits extending from the end faces, which form the corner of the 
ceramic sheet, toward the solid state photographing element to orthogonally cross 
with each other, 
(Operation) 

With the solid state photographing device of the present invention, the slits 
crossing with each other are made in the exposed surface of the ceramic sheet on 
which the solid state photographing element is secured, and these slots are equal in 
their lengths. Therefore, if the visible marks are made on the exposed surface of the 
ceramic sheet, and the conductive paste oozes out after the mounting process and 
covers the visible marks, these slits still can be used as the marks. 

This is due to the facts that since the slits start from the end faces of the 
ceramic sheet and extend in the direction to the periphery of the solid photographing 
element, to cross with each other, their lengths to the end faces of the secured solid 
state photographing element are equal. Accordingly, when the conductive paste 
oozes out and covers the visible marks, the displacement amount can be figured by 
using the distance between the ceramic sheet end face and the other end of the slit. 
As a result, the position correction can be done even in case of manual operation, and 
the productivity can be improved, which is advantageous. 
(Embodiment Example) 

The embodiment example of the present invention is explained below with 
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reference to Fig. 1 a, b. Although some descriptions are redundant over the prior art 
ones, but new symbols are supplied to the same components to explain about them. 

Fig. la shows a planar view of the solid state photographing device of the 
present invention. Fig. lb shows a sectional view of the A-A section at which the 
device is cut away. Fig. Ic, c' show the slit section that is mentioned later. 

In the packaging device of the solid state photographing element, thin ceramic 
sheet 2 is adjacently secured to ceramic sheet 1, and after coating the metallized 
layer on the ceramic sheet 2, the solid state photographing element is bonded to it via 
the conductive paste. The hole sections that function as the detection mark 3 and 
visible mark 4 for auto-mounting are preliminarily made in the exposed surface of 
the ceramic sheet 2. 

It goes without saying that the packaging device can use a method, wherein a 
specific size of exposed section is prepared on the ceramic sheet 2 by removing the 
metallized layer by a patterning process (etching process). 

In the ceramic sheet 2 on which to form the detection mark 3 for auto- 
mounting and visible mark 4, the slits 5 are made on the end faces constituting the 
corner. The length of the slit is in the range of 50 - 100 fxm, considering different 
sizes of solid state photographing element, and the slits are made by cutting the 
ceramic sheet. The slits may be made continuous or separated from each other. The 
attaching hole 6 necessary for attaching this solid state photographing element to the 
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camera of the solid state photographing device is made in both end sections of the two 
layers of ceramic sheet 1 and of ceramic sheet 2, and the pin 7 is inserted in this hole. 

On this second ceramic layer sheet 2, ceramic frames, 8, 9, 10, are laminated 
in the same manner as in the prior art. 

As for the mounting process of the solid state photographing element 11, the 
solid state photographing element 11 is pressed on the surface of the ceramic sheet 2, 
on which the detection mark 3 and visible mark 4 are made and the conductive paste 
are coated. By this pressing pressure, the conductive paste may be oozed out to the 
exposed surface of the ceramic sheet 2 covering the visible mark 4, but the position 
correction can be done by using the notches 5, as mentioned earlier. 

Then, ceramic frames, 8, 9, 10, are laminated on the exposed surface of the 
ceramic sheet 2 in this order to complete the solid state photographing device. 
(Advantage) 

As explained above, by the present invention, examining whether the solid 
state photographing element comes over the slits or sits within the slits determines 
whether or not the element is positioned at an accurate position from the external 
packaging device, so the productivity can be improved. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. la shows a planar view of the embodiment example of the present 
invention. Fig. lb shows a sectional view of the cut-away section A-A of Fig. la. Fig. 
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Ic, c' partially show the section A - A. Fig. 2a shows a planar view of the prior art 
device. Fig. 2b shows a sectional view of the cut-away section A-A of the prior art. 
Fig. 3a, b, c show a planar view, a sectional view, and a cut-away view of other prior 
art example, respectively. 
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